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5 (54) [Title of the Invention] Switching Power Supply 
Apparatus 
(57) [Abstract] 

[Problems to be solved] To stably operate a switching 
power supply apparatus (capable of chopping a descending 

10 or ascending voltage) which comprises an ascending 
voltage power supply for driving a switching element for 
descending a voltage. 

[Means to solve the Problems] A stably ascended voltage 
is obtained by rectifying (by using a diode 11 and capacitor 

15 13) an rectangular wave output from a charge pump. 
Further, a reference voltage source (not-shown) for the 
charge pump is used for a power supply for a control unit 
25 which does not include a high voltage unit. Thus, the 
reference voltage is applied to a switching transistor 3. 

20 Further, a not-shown auxiliary converter is employed 
together with the charge pump. The auxiliary converter 
is turned on in order to obtain a necessary gate voltage of 
the transistor switching transistor 3, if the voltage 
outputted from the charge pump is lower than the gate 

25 voltage of the switching transistor 3, or if the switching 
transistor 3 is caused to become always switched on during 
a voltage descending operation. 
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6©«E££££-9-SiSz:©*-w<i'*£fiH-*:C:k£ 

[if#E2] REJS*-!' yf->^3R^$E«)f 5feK» 

V-KIHfcJB-©*+/^**8HiLTflfcS*E«BS 
W*-5?$E^3 y/^SJfcttJWEfa 
-r»f->f«RSMK:Snr* i?33*E*j|g©«E*§u 
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sskts^-^f-^asiaa 
[suss 3] beex* v*->r**<Dmbmxzum 

a-^ i:Sffiyi|t:aabri!iS3*E«jlSi: Ufc c k 
ak-ra^^v^BiiiSsfi 
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[0 00 3] **»«86*©BE*fcl4#»Ef-3s»^* 
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* 7*Mre£7 y — - y > ^tt«s$y-i' *- k 4 * 

^L-cyT*;? h;u5C8tL*:#6, y 7£ h^SOBt 
ttS«o«««B«o«E* ***** 6 lc «fc tJ^Sfb 
Lt-S©£B^SEVo k UTS* DtiS-fJ: -5 ft 

[0 0 0 5] E!©*ffe§5fc:7a <y >7T-*-r;W 
«S^a©»Jffi!S2 5HU fi^J©<fc3t:ttJ*«EVo © 
*MHl*aiS7» 8tc£<5#EbTA;&U 

EVi #&^TtA5©-C*©$*-h£E©1-5ti±A 
*«EVi J:DSS^*E#«»t*:*. 
[0 0 0 6] #E7g©St3fr3 >A-* 2 6 tiX*SE V 
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[0 00 7] BTOX^y^ViWKRW** A^7«E 

K 1 Ok* f?-VX>7m<D* 1 5i?fiW6 

-f -yf-V^^Rfe-r^ks •f©^7«t.«m7y-*i' 

^ssaL-cy^^ h-'i'SwasftSSAffiicmtttfT^s© 
■e, ^^/v>;y 1 5#«!iiPS2 5©<&«i*it:^4*nr 

^^^3i*3j->-f ■skyT-i' K^scaaEatximcafli 
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[0011] ( 1 ) ftEWDWgtf 0 g£ 
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t«v>«E#Si;fcD;*ii,*ci:tc&!K fSHBSrt©fSi«]|l| 
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